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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability by 
properly operating an overvoltage protecting circuit. 
SOLUTION: In this semiconductor integrated circuit, a 
source electrode 52s of an nMOS transistor 52 
constituting an input initial stage circuit 50 is 
connected with a ground wiring 54, and an overvoltage 
protecting circuit 10 is connected between the 
ground wiring transistor 52 and a gate electrode 52g 
of the nMOS transistor 52. A wiring resistance 
between the source electrode 52s and the 
overvoltage protecting circuit 10 is made sharply 
small. Therefore, the impressed voltage values at the 
time of the generation of an overvoltage of the nMOS 
transistor 52 and the overvoltage protecting circuit 10 
are made the same, so that the overvoltage 
protecting circuit 10 can be properly operated, and 
the nMOS transistor 52 can be protected. 
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(57) 

^50 ^fStSnMO S h 7 > 5 2 coy — 

i52 s^«JtllSaj»5 4 ®tfe@d«S5 4 £ n 

mo sh7 v^;*^ 5 2 <7>y— 5 2g^nc, 

M\ Lf:^oT, nMO S h 7 l/V^P 5 2 
I? nMOS h7^v\*^ 5 2 £{£f$T-# 5. 



1 

[«•«»# wt&B] 

] A*BB*Uc*tt£nfc h7^^^^, 

»£ + S*aM**«ls!B. 

*- co^iftiB^ t #JJ& A*? ©B/B com ~ <7>»«iM*ft 1 3&« 

mmm 3 &mv> 

IBA»Bfi«l^*jK*n, 1WIBJB-««^1WEJS-<D*» 

cBa»Ji*^^-^^^-fsr: Ha^tM^, m 
E«*J1 ± lc «6«ii * ^ l TfljEsa«iJi a* a* s n 

4 E«<z>¥3t#*aiH]Bo 

] flfllEjattffi««llIK^tt*Sli* h^Vv> 

*a*lWEA*Ba»t£*lf«2=i'U ^n**icoy 
m IE 35 n co & jft I a ft t c £ in it, 

»#«4E«0^*#*aiE]B. 


(2) *£S?^1 1-297930 

W*JB3, 4, 5, 6, 7Xi28fe 

I»3ft3jl l] «ttISKffico«— <?5*jftBa*l^«]«A 
*lllBfflO»-(75»«iBB»t^¥ff^«£H$n, 

w «d«mffi«-(75*±fiBai»^*»t$ix, stiE«*aa h 7 

)sisX9<T>tf— b9M- V— *«*IW 5 iftAE 

ffi IB ffi « je «» Hi B o - * o ^ ^ * « 5E it r* an is m ~ 
Bo 
[0 0 0 1 ] 

^|»iht-Sia«JE««[SBfrffiifc**#*ai[ElB^Bfl 
[0 0 0 2] 

tw*«c $ ixfc b fl \s & s< v *r - is h-h m * tH 3t 

^^^f^ir-l^, A* ; S0^:[HlB(^^Jx.^nMO S h 

r C DM (charged device 
model) iWixrt^c 
[0 0 0 3] CDMtcJ:5?ft»S:i»ihi-5^Ji. A^^D 

« 0 b k a^ib m t » mam t <o m <d ^nm. * & 

*BB*i:«JfiBaj»i:com^, SiB«fi£« 

^sB^ia^'r^. 

^ [0 0 0 4] i5li, n^ct 5*tt*^> 2 l £ *<**a[lHlB 

[0 0 0 5 ] «e*o****aiiIBtt, A^j^]^:[h1B5 
0 SrMfSnMO S h7^"^^5 20y^l®5 
2 s #«jftE&5 4 !C«)aS*X, «»E«5 6^nMO 
S h7^^ 5 2©y- ht*5 2 g ir^W^iattjE 

tt, 8 1 g £ y»^ti5 8 1s 

snfcnMos h^v^^wisottm^^s sit. 


(3) 

3 

5 8 2 bfrbft&o Sfcttslt^S 8 1, 5 8 211 Ztl? 
tl<D Fis^f ^^^5 8 1 d, 5 8 2 d^nMO $ h 7 > 

itx* 5 2 <r>#— hS;#5 2 glc*a£4x, ^^ixco 
y— **Bg 5 8 1 s , 5 8 2 s^nMOSh7 is it* 9 
5 2 coy — ^^1^5 2 s MSScSftT^So 
[0 0 0 6 ] A^I°]S&5 0l;il pMOSh7^ 
^^6 0WRSiXtP6. nMOSh7>^^52 
MpMO S h7V^^ 6 Ocoy— h«* 5 2 g, 6 . 
Ogt, A*'*s> K6 2 A^fl£^6 4 -C*HS$n 

T^5, *jfiiB»5 6 irAA^y K6 2 ^coH(cli, *> 10 
5— o<7)iBttj!E««lElliS6 8«I^ti^ 0 ifi«ffi 

tft»mi»6 8^, 3fi«ffi««isij»5 8 ^«a^rais*jar* 

£T*& 19 , »tt*^-6 8 1, 6 8 2*^4 
Sc M6ffi5 4r, 5 6rli, «1E*5 4, 5 6(7) 
ftSifflir^^, MM6 4rll A^IB$i6 4 

UrA*^^ K6 2^BlJD*nfciftttffi (ESD) 
K*fLT, nMOSh7y^^5 2Mt5t)OT 
3>'^h^/l'7 4c > 64c, 54c, 58 
dc, 58gc, 561c, 562c, , WffiMWk 7 20 

[ 0 0 0 7 ] 0 6(4, Bl5<7)^*<*Aai5JjlS^^S'-? p ± 

9^5o fcfc'U [16 [C*3^TI3 5 tm— ffl»(4, f*l — 

[0008] ^^^6 9M*5l^T\ **SK«i5 4, 5 

6, 6 615, *jfi^s/ K7 ooiffep-estMcs&ficSnr 

t^o Lfc^ot, 3?£S#l5 4 rtt, A^7^^[US&5 
0 y K 7 0 *t?60*JftBai» 5 4 OSSlfiS"?* 

-5c *£«tA:5 6 r 13, ifi«jSE««imi» 5 8 35»fe*Jft^ 

[ 0 0 0 9 ] H7tt, 13 5<^**#*»II]»fc:i3tt 6ia 
S0 7(CS<5#R93-r£ o fcTcL, 0 7 (C*3^TI8 

[ooio] pMOS h7 6 ocoy — ^Mi6 40 

0sMP>-(yii6 0di:lt y — *<H«XtJ* K> 
>f >iH*£ urco p + j| 6 o p3&*fl0j££*tT i^s 0 pM 
O S h7>"^^ 6 0 oJ^ffllclS, Kyy^irLt 
(7)n + 16 On^lS^iXTi/^o nMOSh7>^ 

5 2£Oy-^^#5 2 sM KW^M5 2 dM 
«\ y-^fWF>^>Wi:LT^n + |5 2n 
^M^tlTl^c nMO S h V isisXf 5 2 (OJSHK 

5 6 tW5 8l ( 5 8 2©y-^aS581s, 5 
82sXVKI/>fyttft581d, 5 8 2 dl:li, y — 50 


4^^^ 1 1-297930 
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*WBt3ltF K U'f i'lSSc* LTCOn 4 |58ln, 5 8 
2n«^tltt^c »i^5 8 1, 5 8 2^1 

Fiiy^^irop 4 i58p j&*j#j5fc£jft,T 
[ooii] wm$£M 7 4 t y— ^m^6 0 s t = 

is?? h*-^7 4 c tC±oT*Jffi£*LT^S ft 
yf#6 0 d t KU"f V«*5 2 d il*, SlM-»flt* 
iaTt^o *±fiE*l 5 4 i V— **«B5 2 s £ 13, a V 
c?^ h* — ^5 4 c ICfc^TaHJfc^nT^S. A^IB^S 

;H4 c«cJ:or»3W$tur^S, A^Ba«6 4tKi/ 
^yt#5 8 1d, 5 8 2 d^(j:, 51^fc:*lR£*lT^ 

6o as*aBa*ft s 6 y — ^m^5 sis, 5 8 2 s t 
it. ^^nt^seic, 5 e 2 c I- j;ong$c 

Stltl^c y^!S581s^-hli5 81g 

k\* % ^y^^ 8g clci:or^l§ixT^ 

5a 3>^n*^60sc, 60dc, 52sc, 
52dc, 581sc, 5 8 2 s c , 5 8 d c 13 , 

4 , y — ^M^i6 0 s , 52s, 581s, 582s, 
F>-{>ti6 0d, 5 2d, 58 Id, 5 8 2 d^i3 

H5 4, 5 6 , nmm 7 4#»i^i cbb***-'^-- 

^^ntV^O^, ay^n*^7 4c, 54 
c, 561c, 562c T*&5o 

[0012] i&mff 5 8 (Dtoft&BL 5 7!? 

sH7^a<5#RW"r6o 

[0013] 9^ffiJx.«jE^» 

S^5 8 1, 5 8 2^fIt5C^(a^ WE«5 
4, 5 6-»a«Efftf E»5 8-*A*^y K6 2, 

ii&»&i&**x»m,fs t &ikw,£ti&* rco^ # , nMO 

5 h7Vv ; ^^52 (7>y— ^.^^ 5 2 s — y — h 5 

s 2 s fc*t>{c," ig^ff^^(His&5 

8^»ttt5o "♦"^♦Pfe. Sim^^-5 8 1, 5 8 2&m 
m-f&Z. £{Z£V , y^ti5 2s-7 t -hli5 2 
g rffl<7>i^mj(££®iDi-t- 5 0 J: e> ^ LT, nMOSF 
7>^^5 2^y-hti«^, CDMia^S 

[0014] 

JE«»lfiI»5 8, 6 8WHixrP6, w^T*, iA« 
S^SlEl^ 6 8 tt£tcA*'< ^ K 6 2 jc»tt«#^Bl»D 

Ucl^icKo i->fch>*>, iffi«H««lHlB 6 8 l*E S 
D (electrostatic discharge 


5 

damage) S , iftttS««[HlB 5 8 

£51^ iftttffiift»lsIIIS6 SttA*'*^ K6 2 Oifi^tc 
E«£*U ift«ffi«»lEllB5 8(iA*«!)«[£li«5 OCOifi 

5 0 0»a«3Bfc«-Cfc S a ^ h 54ct, iili 

561c, 5 6 2 c^ £>HflfcJ2, ^itiJlB^I 5 4 O^^lg 
S54r R^ftttEft 5 6 CD^&fct 5 6 r 

f«RlHlS5 8 0««ttt^li*4 5t>wi:4 5. 

J: *? , »««Ott«»K«£ffiSt 54r, 5 6 r comffi 

— *tt«5 2 s -y — htt5 2 g fi&ttjElC ctoTBff 
t5itt(S64^ Lfc^oT, ifi«JE«»Ifilli&5 8# 

[0015] 
[0016] 

[0017] »«fttcj;^r^y ^*«Lfc««"C, 

[0018] «6*fttPf^S3^5ift«ffi««(H]J»tt, 7 

Lfc^ot, ifittjE««lHll«Ji, Lt)h7V^^ 
[0019] zixJcMLr, *«W(c*5(tSifi«ffi«» 


(4) 1-297930 

e 

[0 0 2 0 ] £ , *«WK«S*«#*aii!B 

coy- V—^««HI^»*-*"Siai«jE4-»fl5l"r 
[0 0 2 1 ] 

[0 0 2 2 ] **SS?i0ffi^*a»f*:«aiHlK(i:, A*J#)i& 
[hJSS 5 0 ^^J&^S n MOSh7 5 2 coy — ^ 

S« 5 2s ja*»ifiE*i 54^ £ *U *»ia» 54^ 
nMOS b Jl/isX* 5 2<Dy- h Wfe 5 2 g £ OBB 

ElKioli, ^^httlOlgiV-^tlilOls 
i:«l^itnMOS h ^ V^^^ig^^^l 
Ol^s hliOft^nMO S> 7 >i/7>9Wik<0 

temzi^-i 0 2^^45, sm^i 0 1, 10 2 

f4, -t*t***i<^ K l"( Zs9M 101d, 102d ^nM 

05 hJ^isX? 5 20^- hli5 2 gtc^^n, 

^n-fttoy— 101s, 102s a* nMO s h 

5 2 coy — ^Si5 2 s tC@^£*lT^5o 
[0 0 2 3 ] A*«3«lflJI»5 Ott, pMOS^7^ 
,70 ^6 O^ttfS^^fc-f y/^^0S§t^5 o nMOSh 
7 5 2MpMO Sh7 6 0 <D^— h 

m^5 2 g , 60g^, A*'*5> K6 2 ^14, A^JlB^ 

6 4^Sa^tP5. ^ifeSa^ 5 6 tAA^y K6 2 

ri^So ifi«Ht*»lH]|i&6 8tt, JSJcffiS^f-e 8 1, 6 8 

4 0 0 wmg|, ifl«JE«H[H]|»l 0td*5tfS^^*^ 
«tt 10 0^ mfiS^^S. #^SSt 54r, 5 6 r 

h*-^74c, 64c, 54c, lOdc, 10 
gc, lOlsc, 102sc, 54cc, WBM 7 
4, K7 0»lCO^tlift»t5. 

[ 0 0 2 4 ] 0 2 14, Hl<7>*«ft*ffllH]K0^5/^ 

#$r^-r¥®HI^^6c EAT, H l at^H 2 lcS^*K 
^-T-6 0 fcffL, SI 2 {c*5l^TBI 1 t ffi— SB»I4. i^ — 

[0025] f ^6 9 14 R AM {^f^*? ' 

5<? ^^T, ^t&ga«S5 4 . 5 6, 6 6 (4, *Jft^y K7 00 


(S) 

T 

4 r i4, A HI K 5 0j5^»^ K7 0£T*O^ 
iffl§5 4 wS$ltfllT*?5. *JfiK*l5 4 l4A;t>#)i&[Hl 

k 7 2 icsttsnr^s, 

[0 0 2 6 ] H3t4, Hi <^^»i*:*aimSSt-*5WSBE 
3»arj«tt»JB^-«BSr^i-5PEiaf *>5c £AT, 0171 

[0027] pmos h^^^eo^y-^^ie 
o sXO* k w V««6 o d las, y-^f^^Ki^ 

05 h7^^^60 (OfflHMtt, K^^ttr 
(^)n + l6 0n^M^tl^» nMOSh^^v^ 
^ 5 2 — **fii 5 2s XtJ 5 K W 5 2 d 

14, V Wt/ K U^f tro n + I 5 2 n 

HM^Tl^, n MO S h 7 5 2 OJHHfc: 

5, ftt^lOl, 102Oy-^t«101s, 1 
0 2sSO ! KH'ytffil0 1 d, 10 2dtCi4, V" 
^atS&V FL/^fy^ UWn + llOln, 10 
2 ntf*J0J*£nT^£o ftifflOl, 10 2C0jflH 

tci4, Kyv^tirop + no p^m^t 

[0 0 2 8 ] tt«Sa*|7 4i:V-^«*6 0 siti, = 

4 c tcj;or»»t$nr^s 0 

6 OdiKK ^*«B5 2 d £14, 2tMc*3RS 

64ty-hM52g, 60g£t4, =f h* — 

A-6 4 c t:j;oT«HSSiiT^5o A*E»6 4 £ H> 
>f V*« 1 0 1 d , 1 0 2 d £ 14, St^ttJBfeSih/Cl^ 
-So **ES* 5 4 t y — **Bi 10 1s, 1 0 2 s £ 

^h* — /U60sc, 60dc, 52sc, 52d 

c t lOlsc, 1 0 2 s c , 1 0 d c i4 , h& 40 

*MWmt &W$i~tZ> %<nx~tbZ>» A*E*R6 4 , y- 

^li6 0s, 5 2 s, 101s, 10.2 s, K U"< V 
ti60d, 52d, lOld, 102d^(4, 7^ 

E»Sa*fflJBSnT^5 0 roteSJRKi^RSixT^S 

h*-^74c, 54c, 5 4 c c 
5. ^ 
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S 

[ 0 0 2 9 ] i4 t4»«5R- : F- 101, 102 <Z>«jE-tt 
iffiWtt *^-#-y 7 t>, 14 [1] f4*fe«3* J ?-l 0 

1, 14 [2] li»t* : fl0 2'Cfc5. EXT, m 1 7b 
SB4l:S^, iflttjEtftSElBi 0<7>»f^«rR«-r 

[ o o 3 o ] mm.&^m^m o 14, Kwy»io 
id, 1 0 2 d^feJisf-sss^y^tsi 0 1 

s, 1 0 2 s^bftSSlMtttSlSl^^l 

1 0 1 14, oig^y- 

*tt« 1 0 1 s £***jW£*L;fcnMO s h7y^^i 

m^^i-xte*) , y^aiiois^h^^tsi 

Old^FICnpn 0**#/B 2*»Jft S*X"Ct^ So * 
«*-?• 1 0 2 14, htS^ft^nMO Sh7 

^flHS*:* L-T*3 9 , y-^ffil0 2sM>'fyt 
il02di: <DK\Z. n p n (0*i»#JB^?Kfi)c $ tvCt^ 
6 0 E4(c*5v^r F>Y ^ttffior>«ffid*y — 9 
fc*^»^*J«;frft£1-3£, »**tF-ioiI4* ffi^* 
lR)«jffi^»bTf4y^r sx^ £ br»^L, mxfaMfr 
{cMLrJ4A^ h7>^^t Lti^tS, 

ioii4, jK^rfijajEX^aei-fiwaf-^i-T^-f 7 ^ 

[0031] rr-c, ftm^tc^or^s/^e 9 36«w* 
Lfcitmr-, a#^s> K6 2Cgt^iiri / ^ ey m 

101, l o 2^«iii-«ri:tcJ; 9 , »JftE»5 4^ 
ia«ffi«*lHlKl 0->A*^y K6 2, £<^3H»&a 
orttg«t^5 0 weo£#, nMosh^v 1 

5 2<7}y — *flt«8 5 2s-y- h^^5 2gflC, 

* 5 2 ifttt&^flfCsJiEg 1 otfftfM- 

S. tttbt, *t#f ioi, i0 2dW(:fIt 
6^^a^ y— *Sffi5 2 s -y— h««B5 2 g BB 
coigima^K^-r^o EI 4 (l) , 

[2] ^*5(j-5«=*PficoW14i:*5^^, ^m^^Fi 

o 1 3fl4 5feic«iiL, tti/^rft**^ i o 2*4*ii-rs. 

:^J;p(:lT, nMOSh7y^^52^y-hi; 

[ 0 0 3 2 ] iA«£1%«[s]K 1 0 (4, V-^Ii 52s 
**«J«3jh,)tS»Ktt5 4 £, y-h»*5 2giWB 

i^i^£*lT^5o t<Dtz^, y —^^^5 2 s 
jE^SEh!^ 1 0 £<Dfyji4, {3=ffffi»:R«£*5* L,:ta* 
oT % i^^jE^rSE]^ 1 0 f4, nMos^y^n 
2^y-^ti5 2 s -y — hti5 2 gfliffi:J:o 

[ 0 0 3 3 ] 

ufcr £tc«t 19 , h7 ti& , m.&&:m®i&t<Dffl 

oE«WS«:S:*«^S«^**« L-fc^oT, ^y^ 


(©> 

* * i: m a ff^fs in ss £ co ifi ma * * p# co ri ^oSEi a* 
tc*fbr, 2 o o o vir^ir- 

[0 0 3 4 ] «*Jl4lB«(0**»:*atiI»^J:n«, 

[0035] »*3l5ia«(0*ai**ais]»Jci:ixK, 

[0 0 3 6 ] W*iB6E«(73*a»flc*aiHiKtcj:ntf, J<7 

[0 0 3 7 ] |«*JK 7^tt81E*co^a»#fliaiaII«^J: 
*Ui, y-*fB*i2 s *tt£;h,fc*##>* 

«jE««lI]i»&«jSU S-SVf lOjBEtif O 
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7yy^^oy-^^l(;«lfc: £M£ 9 , A7?#] 
*J*9<r>? — hit • V — *tt*flBfciffi«JEE;&**£Lfc 

5 mi: "CSS. 
[01] **0^^«S*a»**aimKO-*lSmiBS:'^ 

[03] H 1 ^^«#»aiaIiS«-*5WSBai»X^t2:»Jl 
[0 4] 0 1 co^2g#*a[3}^icioit5Srm^^o^;iE 

-«««tt^t/7 7rfc!3, 0 4 [1] ^^-C0*fe 

H4 [2] j*mx<o^^-?&5 e 
[05] fie*w*»f**aiiKfc«"r*ffliHiKH-c«> 

[0 6] HSCO^aSft^aiHlKO^^^fr^-r^ffi 

[07] m 5^*a(c#*.aimi65<-*3Wssa«i J RtJ 5 a:»« 
1 0 i^^jE^^tm^ 

101 JH— <^*fctt*^- 

1 0 1 d m— co^m^^o k i"( 
1 0 1 g m-<o#rn3f^oy- 
1 0 1 s co^m^^coy-^mn 

10 2 mxcoSfe^^-T- 

1 0 2 d mxco^r^^^co K u^T >WS6 

102s Igxco&m^T-coy — 

5 0 A*#J|S:[hJS& 

5 2 nMO S h7^^ 

52g n MO S H "7 ^tsXptDV — hM£ 

52s nMOSh7 y^^oy-^W 

5 4 « «k« 


(V) 
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[gill 



(S) 
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[15] 



(0) 


1-297930 



'[«ttJ0] 1^3^290 
[^«E*iEl] 

[*|IE#**IB*] ±X 

i*Ije*»] sea 

[W*JR 1 ] A;fcE»M»if« £ n/cAMMM ^ 


If»*iI3 1 WIS h ?^*;?a*«##J* 
<7>y-^««^WJ1B«z:^«±6E««-*l«$^, WtBifi 

iiaotr^^n, m8Bjs-»vjB-co«ifiE*S3& 4 ra 


(10) 
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[W*JB6 ] WtEifi h7Vi? 
W*IS3, 4J*ia5lE«<Z5^»#*«ll& 0 

-co*«*^<>:, y- h7 

7y^^T*^)5, I»*gi3 t 4, 5, 6, 7XI281B 
0] MKift«ffi«»[SKa*nMOS h7> 

&®»m<D&-<n&mmk&¥-ft\z&&$fr s mux 

[0 0 0 1 ] 

[«W^)Jltsa«»lf] #38 9313, ^£U^£6^ 
[0 0 0 2 ] 

WoTPfi. 4&«ftftff!fiIft£r3»3iJ. *iSXtt 


091*13, TCDM (charged device 
model) KJ:5««j £P*tfixT^5o 
[ 0 0 0 3] CDM(cj;5«8«:BS±"#"SiCl(i, A*#J 

< -r J: 5ic-rntffi^\ t<o±&\z, A**j«tiiBr£>A 

[0 0 04] 15(1 z.<D£ 5*«e*o¥*#*ffl!i]li& 
[ 0 0 0 5 ] «**(7D*i»tt:*ailI|»|4, A^^^IhISS5 

o ^SiSt^nMO SF7 5 2 coy —^m^ 5 

2 s 3fi*««JE*l5 4\Z&m$ti* ®Mi5 6inMO 
S h7Vi?^^5 2 coy— f*«*5 2 g £<Z>BBKsBttjE 

13, h««5 8igi y-^m#5 8 1 s i:^*3tt 

Flio^^nMO s F 7 ^^^^was^JSkfl;*^ 

5 8 2 £j&»iott5o jft«*^-5 8 1, 5 8 2 13, ^ix^ 
n<7) K >*mM 5 8 1 d , 5 8 2 d*inMOSh7^ 

v>^^ 5 2 (^y- h^i5 2 g c^fi^n, *n-€ftto 

y — Xttfli 581 s, 582s ifi nMO S h 7 

5 2 coy— *tt«5 2 s cfel^rt^c 

[ 0 0 0 6 ] AJ3%D&\°}$&5 0 fclli, pMOSh7>^ 
^n0^M^ri^ c nMOSh7^^52 
WpMO S h7>v>^^6 0<Z)^ — h@^5 2 g, 6 
Ogh A*'<5> K 6 2 t (4, A*ffi*6 4 T*jR£jft, 
r^So SiftiS^Ss 6 £ At)/* y K6 2 t^HUi, 
5 — 3Wifi«ffi<*»imi»6 8J&**fifc*ixT^<5o ifittffi 
««imK6 8tt, il^iE^SEHl^5 8 ^fJtfPCWiST- 

Srm^^e 8 1, 6 8 2J&>fefc 
5o 5 4 r , 56rli, 5 4, 5 6 CO 

^)ft5®fiir^6o fc*3, jfi«JEE«»[3»6 8 13, 
±fc LTA*^y K6 2^H7iD$tlfcffi«jBE (ESD) 
(C#J-LT\ nMOS h7>^^ 5 2jrft9t51>^t- 
&>&c ny^n^-^74c, 64c, 54c, 58 
d c , 58gc, 561c, 562c, , MM%1& 7 
4, «Jft^^ K7 0«SlCOU^TJi«a5-rSo 
[ 0 0 0 7 ] 13 6 13, m5(D^m#MfSM»(Ofy^± 

B6 iC*3^TI2 5 — $J5#I3, Ir] — 

[0 0 0 8] f ^-/6 9M*3l^T, »ifeiEjR5 4, 5 
6, 6 6li, K7 0^)ia»TSl^««*iir 

^5. LWot, ^£fg*t 5 4 r 13, A*#3I3;[e]&5 
0j&> baffles' K 7 0 ^-CC0^^ilI£^5 4 Olg^tfOir-^ 
5o 3?£!gl7t5 6 r 12, ifi«EE«»lHll»5 8^fe«ifi^ 
y K 7 0 i tw*«ffi* 5 6 wftat^fcS. ^*S£^ 
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5 4\$?»£}m&®&m, «jfcE«5 6m%m\£i&m, « 

[ 0 0 0 9 ] |7li, 0 5CO*a»flc*ailIK{C*5WSia 
i£[l7M£-^t^i-5 6 fc/£L, H7tc*5^rBl5X 

[0010] pMOSh7^i?60Oy-^8i6 
0 sXU< K t"f >tt«6 0 dtci** V — *<!K*&U«KU' 

o s h7>^^ 6 o <Dfflm\zte, ft— k y it 

<Dn + if 6 0 n3^j$;£;ftT^£o nMOS h7>^ 
^52 OV-^Ii 5 2s RtJ« K ^ti 52dC 
12, y-^m^RXI Fl"OfRi&£ LTC0n + Ji 5 2 n 
W^tt^c nMOS h7>y^^5 20j?iil: 

is, k y ito P + ji 5 2 vt>wi$,$tix^ 

2)c 5 8 1, 5 8 2(DV-^^581 s, 5 

8 2sMF'^'l'Vii5 8ld, 5 8 2 d{Cli, V — 
^fS«XtJ« K U"f bTC0n + |581n, 5 8 

2 n^j&£tlT^£ 0 5 8 1, 5 8 2 COJS1H 

fcitt, ^f-h v !)>^i Lt£7)p + fl5 8 p^M^T 

[0 0 11] Mli7 4^y-^ti6 0 s ^1^, =i 
^ h >^ 7 4c ioTSttSntt^o K U"< 

^Ti^5 B SJfeEttS 4 y— *tt«5 2 s £1*, = > 
$ p h^-/U5 4 c (aors^^rt^o A*E» 

6 4^^— hmtl5 2 gj 60gi:li h^- 
/U6 4 c Ic J;oTSi^Ti^ 0 A*E»6 4 £ K u 
-< ^HffiS 8ld, 5 8 2 d^li, ;§>MC^^£ixT^ 
6c *»Sa*|5 6 £ y— *mM$ 81s, 5 8 2 si 

Sixr^So y— ^m^s sis £ V— h«*5 8ig 

ayjS'^ h*-^5 8 g c CioTSHIStlT^ 

£o ^ ^ h zfc — 6 0 s c , 60dc, 5 2 s c , 
52dc, 581sc, 5 8 2 s c, 5 8 d c 12, 

4, y-^tieOs, 52s, 581s, 582s, 
K t"f >*««6 0 d, 5 2d, 581 d, 5 8 2 d§te 

15 4, 5 6, S«RE»7 4«ttl^CE*Ji*'<:*- = 

#R£*XTI^5tf>36*, 3^n*-^7 4c, 5 4 
c, 561c, 562c t*&>S 0 

[0012] ifeK, ifittEiRtt[£]i&5 8<7>ftf£Srg|5 7!> 
[0013] »««il:J:otfs/^6 9d«WA«jElCfflr 


*f5 8 1, 5 8 2&mm-tZ Z t\Z£ *i&E«5 
4, 5 6-*iattjE«»lHJIIS5 8-*A*^s/ K 6 2, £^ 
58B*raot»««^ftf jits, nMO 
S h7^^?5 2 coy — ^^^5 2s-y- hW6 5 

8d««|^-rS. "ftttofe, *«*^5 8 1, 5 8 2^1 

ii-rsr ^i^i 9 , y — *tt«5 2 s -y— hii 5 2 

7Vv ; ^^5 2 0y-htiSitg£0, CDMCJ:^® 
[0014] 

j£»«n]»5 8, 6 8 a*Rtf fcnr^So rrr% i®m 

ffitftWSSS 6 8 l*±MA;fc'< 7 K6 2 2* H1*D 

3nfc4frfrfc«*, ift«JE«»HBS5 8li^-/^«« 

L/t«^{C#<. -f iB«jffi««lHlB6 8ttE s 

D (electrostatic discharge 
d a ma g e) MMftXtb*) , ift«jE«» 5 8 (i 

=t ^ fd . xfi«jE«« ESSB 8 ISAACS' K6 2C0i5^(C 
E«£ix, 8 ISAACS:® K 5 0 oifl 

»tcE«*ixS (0 7 #88) o ^ofc#>,' AAfcJSEJft 

5 o <ommmmi^x*h z>*i/#ir ^ ^ 54c^, m 

«JE«»HliS5 8 0»flli»JBt«»t?*>5 3 * h*-^ 
561c, 562c £<7>flU-l3, «JftE*5 4 <7)^±& 
fi54r R^SiEJI 5 6 <D^±fc%i 5 6 r 
6o U:^oT, A^«]^tal^5 OtD^jtm^^iiimEE 
ftSEsIS 5 8 liRft 5 1> © * 5. 

J: 9 > Sl^m^cD^B#(C^^}g:$ft 5 4 r , 5 6 r Ottffi 

— *««5 2 s -y- 2 g ramstc: j;orgjfF 

[0015] 
[0016] 

1S^co^±^Ei^(7?5^^^ N "f-n75^— o^^l^ 
Ih7V^^, /W4?-7h7>^^, h 
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[0017] ^(aorf^ y p t^m,^^vtmx~, 

»IMfta*l&fM-£« 
[0 0 1 8] «6*KW^*3*t5iaa;ffifR«lHlKr4. h7 

^ £iflSffi»ttH]fti coMKii*, ^n^ft<a»*6BBilft£> 

[0 0 19] ^ntcMbT, **Wt-*5i-t«ia*EE<*f8 

0 & £ S3 Jfifctffia** «> TffiUfctt £ * & * 
[ 0 0 2 0 ] SlttSi, **Kfc«S¥*f**«lH]» 

filEi6«s«» ei ft <z> - * co hs^f- a*ftffiJE« r-fifjtam - 

[0 0 2 1 ] 

[#wcoii;sfc<z)»«] hi #«wt-«5^*{**« 

[0 0 2 2 ] *KJK»tt<75*3»(**fflIiI»rtc, A±i#)J& 
EUSS 5 0 5:iM5nMO Sh7 ^isx* 5 2 <7>y— ;* 

mug 5 2 s d5*iaia»5 4 «±6BaiS5 4 £ 

nMO S h7^^ 5 2 coy— h 9% 5 2 g t <DK 

0ft l 013, hfiSi o i g £y— *e®i o l s 
ia*«M*$;h,;fcnMO s h7y^^M^)M^i 

»t*f 10 2ti»fsft5. ftllflOl, 102 

^MtlO ^**6l Old, 102d^nM 

OS h 5 2 (Oy- h«flB5 2 g^SffiSiX, 

^-jft^iXW y — ^^M 101s, 102s# nMO S h 
5 20y^^tl#5 2 s MSHR^JXT^*. 
[ 0 0 2 3 1 A^^0^5O|j: t pMOSh7>^ 
^ 6 0*M+R£ixfc^ *fsJ&T-*>So nMOS h 


^y^^ 5 2^pMOS h7^^ 6 0(73^— h 
2 g, 60gi, A*'*s> K6 2 A*Jia&S 

tl/^o i«ffft»!iiB6 8W:, 6 8 1, 6 8 

2*>ibttSo iS«Jffi«»!E]li&6 8fcdStf 5^+*>MBtt 
4 0 0 ju m&&, iiimiE^SSft 1 0 (e&tf 
MM: 100/1 ra*i&T-£>£o *£!6#:5 4 r , 5 6 r 
tt, ^iftia«£ 5 4 , 5 6 0*i-SSStfll-C«>5. 

^n*-^74c, 64c, 54c, 10 dc, 10 
g c , lOlsc, 1 0 2 s c , 5 4 c c , ^^IB^l 7 
4, #*6'*s> K7 0«(eo^T««a!1-5. 

[0 0 2 4 ] Hi 2 13, HlO^agff^iailHIKo^s/^ 
M/Tt^®iT^6o £*T\ HI 1 RTfffl 2 teg'^R 
^"T-6o 7c tz L , H 2 M*3^TEI 1 tm— *B#tt, P3— 
«F* £ tf"t w £ J: "9 S^m *J «: « . 

[0025] 6 9l2^itSRAM ( * 7" *f ^ ■ 

7^^^ ■ r^-trj* • y^ey) r*&£ 0 fvfs 9te£> 

*«3Ba*l5 4, 5 6, 6 6 (3, 5/ F 7 0 CO 

4 r I*, A**0«lHlft5 0J&>ib»Jft'<S/ F7 O^T'CD^ 
i&Ba«5 4 <7>ig:$tfa:T-^^o **Ba»5 4ttAA«JSEI 

ft£L *MsBa«5 6f*««[mi»ja, ^itb@a^6 6 1^^^ 

K 7 2 ^«3lK$*iTl/^So 

[ 0 0 2 6 ] B3 13, 0 1 <7>*«#*aEIft(c:*5tf 5BB 
SH3lcid*BSt^ TtKL, H3JC*5^TEIia 

[0 0 2 7 ] pMOS h7y^^6o^y-^li6 
0s^(;Fi/^vt^6 0dt:fi, y-^^^(/Ki/ 
-T^WSti: L,T<^p + Jg6 0 p^M^^ti^o pM 
OSh7 6 0 OJHHtclrt , ^f— F V f^t LT 

^52 (7?y "^^^5 2 s F 5 2 die 

tt, y-^ise&u 5 brcon + S 5 2 n 

f y Lto P + |52 p^jgjfistiri/^ 
5 0 »^9g^-i 0 1 , io2^y^ttiiois, 1 

02sMKWytI101d, 102 dieiS, V — 
Flx^ >^^ci: UX0On + SlOln, 10 
2 n«^T^5. 10 1, 10 2<7>i5)S 

{Ctt, F y V^<h lt(Dp + llOp i^M^T 

[0 0 2 8] tt«EiB7 4i:V-^«a6 0 sili, =r 
^ h^-/t-7 4 c tcj:oril^rv^ 0 Fi^-t' 

V^1^6 OdtKK vm^5 2 d £13, 51We«»c£ 
ixrvN5 B «giABatR5 4 i:y-^m^5 2sili, = v 
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#5 h 5 4 c fc iotSSIiSixti^, A#E*Sl 
6 4^-ht*5 2g, eogirtt, = h* — 

/U6 4 c <toT*«t*ixr^«o A*E*I6 4 £ K u- 
^fyfil Old, 1 0 2 d £H 5>Mc:*iBfc£jh,T^ 
So »*EJ»5 4 £ y — 10 1s, 1 0 2 s t 

So y— i ois hiii oigi:ii = 

h*-^60 s c, 60dc, 52sc, 5 2 d 
c, lOlsc, 1 0 2 s c , lOddl t * 

*«#JliS:««Si- «t><0Tfc5o A*E*S6 4, y- 
J*3l@6 0s, 52s, 101 s, 102s, KL/^> 
St6 0d, 5 2d, 10 Id, 10 2dfll T 
- £ A d >ib ft 6 13 C A « if S: ^ * - - V ^ L T ^ J* * 
Tl^So S*iii5 4, 5 6, m«E*Sl7 4*tt, TA< 

£75^, h*-^74c, 54c, 5 4 c c ~C&> 

S o 

[0 0 2 9 ] 04 te&M^-?- 101, 102 C0mS-m 
^^Tt^7 7T^^ 14 [1] i^HflO 
1. 04 [2] l»I^10 2T^5c £AT\ 0 175 

seutcs^, ia*m«»im»i owBff&RK-r 

S o 

[0 0 3 0 ] i^m/£^ISlH]^l 0 13, KU"f ^«*1 0 
id, i0 2d^^j:5f-tiMy-^ISioi 
s, 10 2s ^bft«»-«««rtt5"»f *f iiS 

-e^s* nkm,m*i o i *3, y- h««i oig^v- 

^^^1 0 1 s t^SS^HtnMO S h7^^^ft 
it^#br*5 *) , y^MlOlsiKl^Y^ttf 1 
0 1 d p n O*i|^i«i^tir^5o * 

ilfl0 2it ^htlwi^nMOSh7^ 
^flfafefr'frLT:*^ , y^tH02 si: Ki/^yl 

il02d b<nm\Cn p n(^*a»#Jl^»jS:S*tTl^ 
-So H4fcL*3^T Ki^>f # V — !? 

^LrttftSfh^y^iJ'iLriiifPts. £fe^3f^ 
loin w*fS3«ffi»t^a?*-ifi]«jEtc«-Lr^>rr s/ 

[0 0 3 1 ] r.T', ftWCiotf^ 6 9#«r« 
LfcttffiT?, A*'*s> K6 2KRJt*£*uT^S (0 

ioi, 102 tmm-r s ^t^&v . «t&E&; 54 — 

MEra0£SlO-A^/^F6 2, i^5I8ta 
^^52 y — 5 2s — 5 2 gPliC, 

^5 2t«8t5fc*i:, ifi«£E««[s]Kl O^fM* 


So --rft;b*>, ttttsR-T-i 01, 10 2^»»tc*a-r 

<ni®mfr&w$L-r s e 04 ci] , 

[2] sMH*PS<75Wte£ *sor% 1 
o i^jfeid*iiu, i^^r^fem^^i o 2#«a-r3. 

r. COi: 9 IT, nMOS h7y^^52(O^M 

[0 0 3 2 ] iMffi«ttEI»l 0 y-^ltI5 2 s 
aM*jft$jft,fc*»Ei»5 4 h«®5 2 g £gdF^ 

jE«»HB i o £comra\ (Sffifi»ttH8i:<eSa LfcS* 
oT, jB«ffi«»tsIS& 1 0 J4, nMOSh7^^5 
2 coy— *m*l5 2 s -y— hti5 2 g fflfE(Cj:o 

[0 0 3 3 ] 

ft ^ 364*388 $nfc«tfsE»i^P«^, rtfflS* 

(cj; 9 , h 7>>i/x* fciffittS«*imft£o[ifl<z>E*M& 

S<^T-{f!ffitt£fr_bT-£ So 011*. 
I*, : ffi3fcS*t s (3W«JE^4 0 0 VT^ofcOlcML 

r, &mmr~ temm.fr &m 2 0 0 0 v s q 

ia«jE«»IsIK(i, ««E*L **6E#*XI*{t* 

[0 0 3 4 ] W*iB4|E*0^«<*:*ai!lB(CJ:ntf, 

«ffi^*)BK$nfc»tf3Ej»i:wm«-. ia«£E««IaIK«: 
ffiiifi«ffi«» tU^S<!r ofH<^E*S*t*r^:*It-<fi:«^# 

So 

[0 0 3 5 ] »3RJB5lE*<7>**#*aiIfill«(Cj:ntf, 
«*SA»Eil»^*IK*n. *-**^«*«fc^^--=- 

>-y-r sci tjZctoTjgia^n, m-&v<M~<nm&^ 
i»3&* h ckms ^ y-r s c t k «t o r^i* * 

ti, ««JBO±(cj|fe»JlS:^brE3»JB^aJl*n)t* 
*R-t"5/t*5>(75^^ ^ , M^/i — S 7t 
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[0 0 3 6 ] |«3RJB6Ett(75il&*#«a!HlK^J:ixtt\ 

[0037] m&^7 x&8mm<D¥m>&ikm\a\&\c£ 

[12] iioMMS^^^f ^^#^t¥I 
[13] H io*«#AaisI]»tc:*5WSKi»&^«:«JB 


co — «3 £ ^ 5P E B r- & £ o 

[B4] h i <o*»#^aiHi»{c^ttsj»«*^oaffi 
[is] ^*o^»#*aiiij»«:^-r*«iiiii§ia't?* 

S o 

[0 6] Bsw^ft^aiSKo^-s/^^Sr^-r^ffi 
HT-^S 0 

in 7] bi 5 <D¥mwMm®mz.&tf&%mRxftei&m 

1 0 ififfjEfRff 

ioi 

l 0 1 d %~ <Dtkms^-<o Ki/'f vft 

i o i g m-^m^-^^- hti 
i o i s m-^nkmrn^^y-^mm 

10 2 fl^Iii 1 

i o 2 d m " oSr«3f *o K u Y vti 
10 2s *-60»**^<7>y-^«* 
5 o A^^^m^ 

52 nMOSh7 

5 2 g nMO-S h 9 l/i/Xpoy— h B*B 
5 2s nMOS h^y^^^y-^ttS 
5 4 


